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(54) Title: SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND PRODUCTION METHOD THEREFOR 
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(57) Abstract: A semiconductor integrated circuit device, 
e.g. a high-performance semiconductor integrated circuit de- 
vice reduced in soft error of a memory cell in an SRAM, 
wherein the surface of wiring (MD2) of a cross-connection 
portion in the SRAM memory cell having a pair of n-chan- 
nel type MISFET where respective gate electrodes and drains 
are cross-connected is shaped to project beyond the surface 
of a silicon oxide film (21), and a silicon nitride film (23) 
to work as a capacity insulation film and an upper electrode 
(24) are formed on the wiring (MD2). The wiring (MD2), 
the silicon nitride film (23) and the upper electrode (24) can 
form a capacity (C) to be able to reduce soft error due to an 
Of -ray. Since a capacity can be formed on the side walls of 
the wiring (MD2), a capacity can be increased. 
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m m m 

*&wi±s *mfcmR®&&w#&v*<Dmm&ffi£.w^ wtx sram 

(Static Random Access Memory) &m-tZ*m&M%l®&&UKmm LT*38j& 

10 mm&m 

uOSRAMIl 1 try r©tit$R£fBtrr£7U * 7*7 D y 7>®mil 2M(Dm 
SllfflMISFET ( Metal Insulator Semiconductor Field Effect 
15 Transistor) TMJtfjfc* *u u©7iJ>y7 , 7Py7'« 0d;t«N -*T©lEi& 
fflM I S F E T fc— ^©A^fflM I S F E T tl& o 

1- 1 7 0 2 FETQp\ Qnd' <D\*UJ 

25 >«J«i:«Btt*nfc*JH»S/y=i>l Ots FETQps Qnd0HK>W 

%tcs <&m¥- 10-16344 0^$gl3{ix -fit$R£f M? Z 7 U * :7:7 D y 

7*mBscDAm7^^&^^'a-rs^Bfis^L i N l 2 ^ti^cDp^^-r^ 
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z£&-e%&mm*)'h£ <■&%><> tot, mmMm^<Dm-m.*mm$i£zziite 

— msh(Dmmmmmiz^x^-m(DWimm ; b-m<^x^x^^o m48 
its mmmm (vcc)^ 1. 2v<DWi&&&wi. svcDWk&icMTZam 
(oxm^)^— (Mev) hsixmrnm (c) ^©w^^^-r®-c^^ 0 m 

10 x) M^n^o ^(omffi<DmMW&. i. 2vcDS^at43VNTy:s 6. 2f 

Ct^So £©M,&©^#»S;&#4. 3f Ft^^^t^fjx 
1. 9 (=6. 2-4. 3) f C£A±(DmffiM&WMT%>Z 

15 (=6. 1-3. 4) f c<DmmmitwmT&zti$x%%>&m*mto-t&>&m 

20 «©@fif]i±, ^#^«IU^»s mX\t. SRAM©^U^;i,©<fft# 

25 ^B^cdbuIB @ i$ *B^iB»cDf35£li*5 J:t>*^iaffi^ 
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BufBn^-^^;i/^MI S F E T±f£7£J5g£ 

m^m-^xm^ ntz^mmmm mm®mmmm± ttef&z ntc±^mm t , 

^iil^Hfc-^'Cn^t^^M I S F E T £1t/?£Sflt ^-rs^y-fe^* 

15 m-rz^mi&mmwmwx&ix, mmn^^^jimui sfet±m^ 

20 yumm, &mmmm£>&xf±ffimmhxm&*Bi&-rz> 

&mmffi.g n & — m<d nft^nMisFET *mi&mm t-tz^Ev-tft* 
25 m?z¥mfamm®$&mw~c&-?Xs mmn^-^^^mui sFET±t» 
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255M^^ *lfc-*f© n ^ * ^/HM I S F E T $fl|J$£ft i: "T 6 * ^ U -fe;i/ £ 

mmm, ^iM^^wii^T^i^Mt^^ tost? 

20 ISFETMnig^ f9ianf*^;HMI S F E T±fc:JilSJ»»ffll* 

m&m*mmir z> x§ ftrsB&*i£j!g$ iuiBjiit^Mi©^®;mm <r a * -c 
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I SFETMtSXit, ^n^*;i/llMISFET±fcJilHllftlW«* 
Mt*Xg^ grfB-*rcDn^^^;i/MMI SFETcD^t>-^©^-h»® 

15 gp«©Jiip*ia*cii:i>*tf**o 

( 7 ) ^^©^#^«mjiS^»©MM^^fis ^aven©^- hisa* 

I SFETWniSt t&Bn*-**;i/g!MI SFET±i:W« 
20 J&frraxigiu Mf3— ^®nf^^;HM ISFET©5 *>—Ji<0>f— hmM 
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V 4 > £ &&m&M£nfe-1Q<D nft ^MM I S F E T i: T S * 

^ u -tfritm? & *mfoMmmmmmowi%kji&-e & ^x, mm n?- ^ ^^sm 
jig^ BuiB#«ji©±gi3fc:^a«m^B^-r?.x@i:, mmmmmmm±. 

B^"T 3 £ £ £ £ ^SOif eg 3 CI £&T" # & o 

20 mmomm^mm 

1^4 its ^mmmmmm \xnb% sr AMcD^B^^^-r&Ko^su 

13 5 fck #I8IJ8CD|S«S«W$IB 1 T'&3 S R AM«D«£;friSt£w-r£«<Z)®8B 
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5 TOElT?fe^o 

El 8 (is *!6M©**0^«ll^»SSRAM©l«3fi^%wt-^©5aJ 

^piaia-cfeSo 

10 010 (i s #3PJ©flJiE©JM 1 S R AM©3Sie#**^-r»«©S 

iiiit *«nioioi©^ i -e»* s r AMosis*«t§^ta«0S 
ii2(±, *am0fdfi<z»£ffli i s r AM©sas^*^"rs*R<os 

15 OT®ElT&3o 

hi 3 *igM©**©^i^ftssRAM<oi»is^as*w-ras«©s 

El 4i±s *%l80^li0^1 1 ffeS S R AM0SBI^§^ta«©^ 

20 ei 1 5 (is ^mmmMoimm i sRAM©®ut;s&£^irsi&©g 

m 1 6 (is *»BBOfaii®JB)B 1 S R AM©M3t^&£^TMt©g 
EI 1 7 (is #S&W©Hife©ffiai S R AM©aS3S^ac*wriMR©S 

25 ffi^mm-c&Zo 

mi 9 (is *^©HHfi©^2T'^i>SRAM©Mit^*^t-»fe©S 

0 2 0 (is #$BK©5SJfc©7&MI S R AM©sajt^»*^-ra£«©5i 
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m 2 1 il *m%comM<DMf3 2t^5S r am©m»^^^i-»scds 

02 211 #2PJ3<D«©^ 2 § S R AM©M^7&£^1-»&©g 
5 g&¥150-?&3o 

02 3(±, *^BJcD»©^3-e$)^SRAM©M3i^^*^-r«©S 

0 2 4 n *mw<Dmm<DMm 3^§sr am^m^^^-tm^s 

10 02 511 *^B^O»©^4l!fe^SRAM©^^*^1-»IK©S 

02 711 ^mWommoWtM 5 "C& 3 S RAMOii^ft§it»S 

15 sr®t®0t*&£o • ' 

g&®r®0T-&3o 

0 2 9 {1 ^B^©^6S(Z)^fti5T$)SSRAMcDMii^^t-*^©^ 
SB¥®0-??&3o 

20 03 oil *mmmM<DBm5^&zsRAM(DmMfim*m-rmfc(Dm 

03 lil ^BJ©|im©^5r*^^SRAM©^^^-r*^©g 

03 211 *^B|0|H0il 5 Tfe 5 S R AMOSjl^S^^t»t©I 
25 SB®f[g0-??&3o 

03 3J1 ^BJ^I^tD^e-r-fe^SRAMcD^^U-fe^OES^^I- 

0-£&3o 

0 3 4J1 &mM(DmM(DBn6X*&2>SRAM(D* : £V J bJ\'TU'i<DmU 
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m 3 5 t± x *mw<Dmm<z>teM 6 & s r am©«^}££^ <r*^©g 
ajwfisia7?*»*o 

5 03 7fct s $BH^Oil©f 1 7 S S R AMOS^S^^ 

m®0T-&3 o 

^ 3 8 &s *mw<Dmm<?mM 7^i.sr AM©««&£is&*-ra&te©£ 

0 3 9 «s 3jclBlliCD9ENl<0^tt 7 1:&2> S R AM<D»3©^S^-ra£tRCD® 
10 «ili0T'fe5o 

0 4 cm, ^mnvmrnomm 7^i,sr AM©§^#i££^?-s$t©g 

H4 1I4> #3B^©ilJte©JfcSi 7 Tf & 3 S RAM0M^S^tS«©S 
15 04 2tt s *»W©IIM©^«7T5»SSRAM©ia5^iS^ra^©S 

^4 4 lis *mw(omM<DMm i & s r AM©M^«4^ta«©i 
20 «s0-e&& o 

04 5fci\ *»W©ld!i©J&jlB7T**SRAM©t!l3^i&*7S-r3fetR©S 
04 6fcfc. *«B§©^Ml©^«l7T?»*SRAM©»je*ac*w-r3fetR©S 

25 i4 7l±, #IBffl©»**8iW*-£fcto©H-e*3o 
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(mm&BM 1 ) 

(/t-) DL) fc?-Ki&WLfc©£liSPtIE8£;ft> -fcr^ESWfl 
MI S FE TQd.l,Qd 2 » -*f0ftffflMISFETQp l,Qp2 jb'J;^ 
-^©IsSSfflM I SFETQt l,Qt 2 fc: J; t)«^nTt>*o EttfflM I S 
FETQd l,Qd2 *Jd;t>*te?llffiM I S F E T Q t 1 , Q t 2 fcfcn*-**;i/£l 

10 MISFETt!ii^ns AfiMISFETQpl,Qp2 ttpft^HM 
ISFET•C«^tltV^^c 

iJ^;i/MCSilSt*±IB6ii©M I SFET©5^ IKifrfflM I SFE 
TQdl *5J:tFiifflMISFETQpl t±, CMOS-fWWINVl £ 
fltfifcU SEibfflMI S FETQd 2 WftffflMISFETQp2 fcfc N CM 

15 OS-T >n— * INV2 *MWu\sT^Z>o ^ti&-^l0CMOS^>M-^IN 
VI, INV2 ©ffiSCDAtB*^ (Wtt^— HA N B) 1 tT 

gfc, ^ 07 "J ^ 77 D ^ 7@iSO-^(5A (WBM-KA) fck ^ 

fflMISFETQtl ©V-^s K U>f >«©-#fcSM£*U «©Xm7J 
20 (If 7 - KB) (±, ilffiM I S F E TQ t 2 <DV-X, YVJ>m&(D 

$ e> (c, mmmM isFETQti ©v— * N i* w vawfoDftofrtt? 5 — *m 

DLfcgaft^tU ifeifflMI S FETQ t 2 ©V-^ K vm^CDffcfrtiT 1 
~^«&/DLfc:SJJK^*fCV>*o ^fcs 7U5/77D^70IS0^ (A^/BM 
25 ISFETQpl,Qp2 ©#V-*^*t) ttttMEE ( Vcc) fife 
$fg (ffiftffiMI S FETQd l,Qd2 <0*V-^*«) ttSipttE (Vss) Id 

±tEiHiBS©i&f^*^Bj-rsh N -^©cmos^w^invi ©^«y- 

FAtfSilte ("H" ) -e$>3£££fcJu t»fflMISFETQd2 ^ON^ 
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&CDT-s «©CM0S-f >/t— * INV2©^)|y— FB#Mf£ ("L" ) fc 
tots lifflMI SFETQdl #0FF£&?K WBM— KA©«1 
{£ ("H" ) &ffl&£tl&o -rtzfc>%, -^©CMOS^fW^ I N VI, I NV 

(EESfflMI SFETQt 1,Q t 2 ©**ven©>7*- F&WL 
3WW»**U I©7-MLiaot»MISFETQtl,Qt2 ©z* 

fctts mmmMI SFETQt 1 , Q t 2 ASONt^^ 7U y77Dy« 
10 iiJBMtS^-^&g (r-^iDL, /DL) i: #mMl®fc:g^i**t&©-??> ««t 

IfflMI SFETQt l,Qt 2 ft O NttHfc: l/trr— L, /DLOffi 

15 ^wsu-fAs Btfcjt-rso 

BI3©Wf®iat?»?)x 03®A-AlrS^«o i©3R^«2l± N £TF© 
20 £3 fcMtS. 1-10 Qcng£©Ifc^&:£t-apS«©JMeS*> U 3 

>*>£&S¥##^Ml£^y^>^ir3£^££t>^£2 5 Onm^JK©^ 

je©^ N 3Mgt#^& 1 1 o o o'c-effoMih-tzzLtfo&^x^ mv^m^ 
mmi ormn&co>m^m^>v^>m (m^T) ^©^Yb^un 
25 atcwsfc^DfeK^-f^y^^^^-^siiist-r*^^ &© 

^lW&^tr¥*tf£MRl±fcCVD (Chemical Vapor deposition) 

m-emm 45o~5oonm m&omit p u n >m 5 u <b#tt$M#?M 
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(CMP; Chemical Mechanical Polishing) 8cT?$»©±8B©&fti$' 'J3>15§ 

&4 ^>frt>&2*bfc^s moo 0 o C<z>M.a-^±IB^ti^tef(^-Br?>c: 

tHT£oIz s ^IWMtRlfc^ 2o©p^^ai;i/3 43J:t>*2o©nM^^;i/4 
±«-S^SttflAnls An2s Apis Ap 2 #B/3g£*Is ^MO^ 

wmm±, rn.it ^ v ^ >m 5 n n^^-nt 2 t- h £ nr v> £ 0 

10 FET (Q t Is Qt2s Qd Is Q d 2 s Qpls Qp2) ©o^n^^V 
IMISFET (QtK QdDfc ffifi««Ap 1 (pM»>^;v3) ±tz^ 
m$ti, nft^HMISFET (Qt2, Q d 2 ) fcj\ »ttfi«Ap 2 (p 
Mt*fr3) ±CM^tl5o £fcs pft^HMISFET (Qp2) fcts 
m^Anl (nl^x/H) ±CM^^ p^t^HMISFET (Q 

15 pi) tts tS14$l^An2 (ni>)x/V4) ±M*ns, 

^ftSIKlOitltnf + ^HMISFET (Qtl s QdK 
Qt2s Qd2) ^^p^t^MMISFET (Qpls Qp2) 

20 ;v 4 ) <DM£ ^ i y h ift^ b fcgK m 4 Id^f J: o 158 0 0 °C(D$miKrC 
p gyii7^;i/3^<ttJ s nM^^;i/4©^ti^n©M{-jmiP6nm ^JgOvi^fr^ 

-rBMbISt8$J&J#-r3o 

1 »Sll^t^K$4ftOffi0tfe EI 4 {is g]5©A-A»r®h*t 
25 JtetS. h«MGiis WT©J;a{3Bfife-r?)o S1\ f-VM<m8(D 

±%ttzmm 1 0 0 nm jgfiCDffiSSift^Igg ^'J3>I9$CVD i&tf iiStf 3 o 

fifetSo H5fc*tJ;^t N tSmi^Ap l±fcl±s KlfflMISFETQtl 
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C^-MgGt, lifflM I S F E T Q d 1 O^- h HiG«^^ rStt 
««6Ap2±fcfcfcs telfflMISFETQt20^*-M«Gt, MWoF^M I S 
FETQd2©>F-hm@G#ffM£*lT^3o £fcs SjStttAnUfcfc 
MfflMI SFETQp 2©>7-h^G#Jfcfi££*U S^An2±W±, 

mits ?n?nm*(DA-Atm?£?%jifiiizBmgti, a^mm i sfetq 

P loy-MiGi:IiffiMISFETQdl©y-Mii:y:ftIf$.D> 
^fes A^ffflM I SFETQp 2(D>f-hmm&£VtmMmMI S F E T Q d 2 

© h mm h t«®T*& & o 
10 m^, pm^^fr3±(D7—hmMG(Dmmfcnm : FMW (•;» 

di:^<toTn-M^#:W^?F^U Sfcs nM#^;i/ 4 ±izp Misfit/ (t 
SftAtS^ fc{3cfcoTp-§y^#^^l 4*BmTZo 

15 y- 1 6 ^ff^-r^o 

20 idi^CQXigTN pl^V -feMC^Mtli 6flICDM I S F E T (MjfflM 
ISFETQdl, Q d 2 , &3£ffiM ISFETQtl, Qt2 &&X?MffimM 
I SFETQp Is Qp2) VZzmir&o 

£D CoM^ct^T iflI*jH^ii«-r^o tf^T% El 6 ic^ti 5 fc, 6 0 0°C 

25 t- i ^p^©iii§i u *mimm 1 ©isim ( n + ^^#^m p + i^# 
mm i 8) ^ctr>*^- mugki, cosiji9 *Bf&-r&o 

&OT-s MKm<DCom#£TfT iM£^3>^>^l3j;t)l&5febfc^ 7 00 
^& 8 0 0 °CT% 1 U C o S i 2 Jf 1 9 £fl£ffijfirfb-r 3o 
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flr> U n >m 1 7 ^it^f S o ^fb^> y u >jg| 1 7 {is gB&f £ n > * ^ 

«SV>Tn saMbS/»;=J>Jttl 7<D±g|5tPSG (Phosphor Silicate Glass) Jg|2 
0£M^bs I^M^ff^s ¥fifblfe^ ttftiS/U=i>JK2 l«Ufe.t 
5 l>„ dCD^b^U^>M2 l&s «jL^ :r b^h^^^fcjg^ilbs 7 
^XTCVD^tiJ:D^-rSo £©PSGM2 0s »fb$/ U n >K 2 1 d3«fctf 
SWb3/Un>«l 7«s y-h««Oi:J61JM3«Ml £®M®*mifiiMJt2:& 
&o i;fcs CVD8-CBW7 0 0nm~8 0 Omiiaft©^^ U =i>JW2 Uift 
^U3>iKl 7<D±fiBfcifiSfbfc&x 3>Jg|2 lOiSSCMP 

10 (Chemical Mechanical Polishing) &T-ffi0bT^©Slffl£¥ffl'fbbT&£^o 

&£s m 8*5^^119^^^^ at:, hi^* r/gt (ia*w) 

tlfe K^^y^>y-£^fb>>U n>JBI2 l^^PSGiaO^^^fi^ 

• MW^M (V-*s Hl/^f» :feJ:tfp^^M*«Urtl 8 (V-;*s KW 
15 >) ±(CZJ>** h^-;vC l:fe«krJ<ffi»»HM*BfS-rSo £fcs KlfflMI 
SFETQt Is Q t 2©>y- MiG±tn>^^ h*-;vci«t§o 
Bl9+©2o©iHi^»HM©-5-fes — *©Btt*HMtt< WMISFETQ 
d 1©K W>±£»£A*?ffflMI SFETQp KDKW >±*igftU iii&ffl 
MI SFETQd2©y— b«ffi±*T?5E5£bTV»So £fcs MoSItHM 
20 lifflMI SFETQd2©h*W>±*G,MfflMI SFETQp 2© H 

W >±*«ftU f&fiJ/BMI SFETQd lCD^-h*@±i;T-M:£bT^3 
(09) o 

tf^TN 33>^^ h*-;i/C l^J:Viffl»«HMrtt:#fBt4JBt*S«>aitfCfc 
lz£*)7^yp US&Zfimf&MB Is MD2 £o *"Ts n> 

25 h*-;i/C l^J:^iB^HM©ra^tf^b^ i ;i3>Jli2 1 CD_hgpt=^ 

^y*&fc«fc&Jg|JPl 0nmgj£©TiJK (I3^-&T) *«fcVJKIP5 0 nmSft 
©T iNflt&IS&U 5 0 0-7 0 0°C-£ lfrm%k9Em*MTo ^fCVDS 

t j;t)WM^*i«bs i^U3>f2 i©OT#»a-r**-ca: 

KIlCMP^lb h^-^l/Cl^^ViBllfttftHM^fiPCTiJKs T 
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iNJK*«tt5WJK*Bi5fe , rSifck«fct)x ^>^^ h*-;i/C lftfc^^p l 

>M2 KDmBty^trp iis&TmmtD u md2 ^cdm^ sis— stb 

5 &1>TK 01 OJ^-rj: 5 Ks K<b^U=i>jBt2 1 ©31® 

^t5o zom, r^yp i^j^mmd i s MD2®«±«ititSo 

PSGJ&2 0ft«)*LWS»&tt* PSG1H2 0©^®#ftmb&^£ 

i:fcaiffl»MD b md 2 fc«jfe-ra±fip»ffi2 4 ^cDfflfc^fifc^tu mmmm 

^>^-r^>cifc{c:J:o-tv MMDls MD 2 ±:fc .kVfiiflf/BM I S F E T Qp 
15 1, Q p 2 O V-^±®77 1 ±tISt§±«|5ii 2 4 «t 5 (Ml 
2 )o Z(D±3mM 2 4 fcJU ifejlfflM ISFETQt b Qt 2 ©— (^-^^ 
fcfttt^Sfll) Iffl^^Pl^iVIifflMISFETQdb Qd2(DV 

fet±CDXSfcJ:t)TaJ«ffifcftaifflBMD Is MD2£ S a^i"Jn>12 3 

£©£■51^ *SSSte©J&«Bfc«fcftfcJU Ii»MDl N MD 2 i:»tiSMC 
*ftmhfe<DX\ SRAMCD^^'J-fe^^Al^bfcai^fccfc^V^ h^^— 

2 10»$?.^ :ny^>^b;fc©T?s ffiJKMD :U MD 2©{Uig±gfl#m 
25 fctJU 3CDfim^?&oT^fii^Mh^^.^{b^U3i>M2 

@18ii N &fb U 3 >M 2 1 ©«@©:n y ? > VMiS <fc WSMbS' U n >M 2 
SOJKJPfc^^UHr^OMJiJna (fF) fcCDBI#^-r^t?5o ^7 7 (a) 

(b) (c) fct, ^n^«fb^U3>JJg2 l©it®©:ny?->^;§#2 
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0 0 nnu 10 0 nm^i^O nnKDm^CD^mmMm^To El 1 8 izmf «k 
ai-s 08*. lis iMh^U3>JK2 Komffi®*- 2 0 Onm, fiftS/ 
|J3>I2 3<Dmm&l 0 nmOi^tii, ^A^s ffi 6 f F^n£i2-£ £ 
-e£3o ifbi^ 'J n >1 2 1 ©SlOx y ^ > 1 0 0 nms m<k-> 

10 2'5&CVD8cfc<fc&i£*-rao tf^-Cs ^5^P l±©BMb^U3>«2 5ft 
MfflMISFETQpl, Qp 20V-^±©7*7^P l±fc^TI±, 

15 &^T\ h^-;i/C 2\ftfcmm&m&M8>%3sZLh\z£*)7' : 7tfI> 2 

£?^-f3o ^"Ts h*-;bC2 6Dp t 3^ft^tf^b^U^>Hi2 5©± 

«fc;*^3/*8sfc±»3JS&¥l 0nm*S££©T ijR :fc<fctfISJ*5 On 

mSJR©T i NJK&IBifc U 5 0 0~7 0 0°Ctl #»#l31£Si§-ro JKl^T* C 
VD8cfc<fct)WBI§*§l*tU i^'J3>I2 5 0WittSt^T*xyfA* 

20 y^&b<&CMP£iteU h*— ;i/C2#«©TiISIs TiNl^i 

OTMI^St S i t <t y P 2 o HI 4©5plBiafc:* 

*lvvts Ell 5*5J:OT1 Sic^-Tct^^ K^>U3>I2 5&cfctf:7°^ 
P2±tis SglSI2f&M 1 teteffcTZo ^^y^^titJJiSlOnmSSOT 
25 ijK(H**'r):fe«klW8IJP5 0 nmgtOT i N«ftJK*U 5 0 0~7 0 0°C 
tlMlllIWo »tt^CVD«cfc:«kDWJKSi6i«U ^*~=.>tf?2> 

lmwmM i &j&m-rz. mimmmuKDo^ mmisf 

ETQtltQt 2 0^-MSGS77^P 1 &^b-C&*frr*jg 1JSIES&M 
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i^>un>i2 7 (si 7 4»fcttia^-a-r) scvDiscib««u 

IB 1 »IBi^M 1 ±(DWt^> U 3 >JBt 2 7 y ^ > ^fc «k t) Bfc£f * C «t D 

ffi^Ts »<bS/U3>Iit2 7*«kVr7^P3±fc N S£2JBIBiRM2£?&J#-r 
£<> £i\ *^y*t£fc<fc»5jl!» 1 OnmajgcDT il (H^l*) 
5 0 nm*Ijg© T i NM£JIS& Us 5 0 0 ~ 7 0 0 °CT! 1 ^IMSlto & 
10 lvcCVD8cfc«fcDW«t&iiittU *ii:fc:<fc ?) «B2JiiBttM 2 

^MtS. ^ 2 JBIBtflM 2 S^bTHl&fflM ISFETQdl :}3J;tJ*Q d 2 CD 
V (Vss) *»^|&$n*o 

^2j»BHi^M2 ^UMfflMI SFETQp l*J;VQp2 0V- 
^tm^umte (Vcc) «^ti5o tot, 013^bfcJ:at:s ±SBS 
15 «2 4fct N ^fflM I S F E T Q p 1 j3«fclF Q p 2 © V-^ 7*7 ^ 

P2©fflSM^frv>sfc«)s _t«B«®2 4fc{±, mmm& (vcc) annates 

(Vcc) t0flt«W§IJ:^S o 
£fcs ffitt/BMI SFETQd U Q d 2 ©-*8!£&i^£;ft,;fcSg 2jnSttfc*7 s 
20 — (DLs /DL) h&So 

(«©Bli 2 ) 

*»»S R AM©IMi^0 1 9~S2 2^fflV^MT^o^*5> 
25 02~|2|9*ffiV^-CSi88b}fcr^^P 1 £ JitfiB^MD Is MD2Mlig$t" 

mig©?f^ i <Dm& t mmx- <dmw £#b&-t s 0 
£-1% mm<mm 1 -casna bfeia 8 * &xm 9 c^-r^«#afetR 1 t> 

HI 9^^^^ ^U3>12 Is 77^P l*«krfia«SlMD2±fc:N. 

^^y^«cfc«kt)TiNJBI*Ji*U ^-^V^tSuhti;^ iS^MD 
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1, MD2±fcT»*ffi2 2£JBJjS-r*o il(OTfflia2 2M««^ IB^M 
DU MD2^*I:$J:t)*£l> (12 2 0) o 

m 2 1 ±fcs ^fb ^'Jn>12 3 *7&ffcf 3 o £ <omh*s 'J3>12 3 TSfl 

5 mM2 2£'&®.?z±&wM2 4}i<Dmiz&m£h, ^mmmmhtji^o 

^>^t:^^i:fc:J:o-ts T»SS2 2±*«kVfiffflMISFETQpls Q 

12 4^ MMISFETQt K Qt 2©-<^ (^-*^jg^£ft3ffl!l) 
10 ±©77^Pl^<ttflifflMISFETQ(il, Qd 2©V-^±©^7^P 

J»±OXgfc«tDTa51ffi2 2^ 1^>U3>12 3£:±§|5SI2 4 

£©£51^ *|^Mi©^j|8fc«fcti«> iiMDl. MD 2 M^tiSgiC 

Mt-&££#«3o £fcs Cl©TlBJ«ffi2 2^fi6HR«^ IBi^MDl, MD 2 

mimmnMii3&vm2MmMM2ifiBm£tiz&. ^ti&©»g^ m 
20 i 3~mi 7 *#Mb^6WMbfciiJte©Bffii©^i:p«-cfe*fc»- i e© 

(mm<Dmm 3 ) 

*H«g©^©SRAM©Sm^*S2 3£c^EI2 4£JBV^aBl!§-r£o 

mrnvmrn 1 T?»i9ib&ia 1 0 t^t*#^i^ipfu 023^ 

*vr<fc5fcs gMbS"Jn>g|2 Is 7^^P l^ctt>*iBMMD 2±t:. *;ly* 

2±fcTSW2 2^t5. £©l&s MMDls MD2 0iB}:» l J 
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□ >i2 KDmmt(Dmte®mifi&KT^z>tztt>s rumm2 2©^®t:feci© 
md 2temm&& *>*l&^ (H2 o tmm)o 

ik^X\ 0 2 4 K9x? <fc a ts Tg&m@ 2 2 , gtfbS/ U n >M 2 1 £ 
5 ^Pl Jit, Sfl^> 'J3>12 3 %Mffi?%o Z&mihi' U 3 TSB 

m@2 2 fc»ie-ra±au»ffi2 4 fccorat:^*^ $*iNgfti££&&o 

->^t5ui:fcJ;ot, IBSSiMD K MD2±^<tlFfttfflMI SFETQp 
1> Qp 2©V- X±(D7^1fP 1±ICMS1-S±^*®2 4&mf&TZ (0 2 
10 2tHl)o £©±SB«ffi2 4t± N KlfflMISFETQt K Qt 2<D— 

— ±(D7 ; 7trp 1 *J;tfffi»fflMI SFETQd l s Qd 

fil±©xg «fc t) TffiWM 2 2t, mti/ U =r 2 3 2 4J:7?« 

15 lOJ:^!;, *^J6©^JBfc«fc4 v itts IBi^MDl, MD 2 fc88Bfc*ft<&!MC 
£7fcfifcLfc©-?N S R AMO^ ^ 'J -fe/Vfc At Lfe ait i 5 V 7 hrc^— 
IrtTS^fctf-CSSo ■ Sfcs £©pgk "TSBWI2 2©«®tttIBi^MD K MD 

2 ^>u3>i2i cd^h t <d mamm^nm u feigns c x v ^ fc 

20 ^niii:^^ «fi*ii36n$-&a3fci»s-e*So ^©T^1S2 
2J&J&1H«^ US&MDls MD 2MWi^t< bfc©T% ^SfciiJD,* 

&UT*s ±^Pm^2 4±t, ^bS/'j3>I2 5 £ C VD&JC<fc Diibfe^ 
HIJIIESSM 1 *«klf^2JlKJ»M2i«Kd6$n*^ £*b£©ffMx*gyU HI 

25 i3~ii7 ^0ML^ifi^mmvt^mm<ommi(Dm^tmmx^>^^(D 
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*t\ mmmm 1 -cmw l^ei 7 izmt^mfe&m. 1 u ei 2 5 
4ti/v^ym2 i*5ctt>*psGi^2 0* f^^^^u m^xm^> V n 

&&Vv*M*m{*ffi&l 8 (V-*s HW» ±fc:3>^ h*-;i/C 

*mm-rz> (Botrau). is*©2-o©iH$&}i©5t>s -sosiiHMiis gg 

S&fflMI SFETQd lOFl/-f>±*^fffiMI SFETQpl®h*l/^> 
10 l^gfiU fgftbfflMI SFETQd20^-Mi±St*S4LTV^o £fcs 
flte&0ffi«»HMtt N IMMI SFETQd 2® K W >±i>>6» A^JBM I S 
FETQp2©KK >±*Jgffi U IM&MM I SFETQd 1 ©y- bmM± 

15 2 l©±»fc;*^y*$&fcJ;?>JBypi OnmggOT iM ( 13^*1") 

JP 5 0 nm*§m© T i N«**JBifeU 5 0 0 ~ 7 0 0 °CT« 1 o 

&^T?cvDffifc«tt>wjiji£ii*t-r£o ^©^ wjk©jb»s=i>** h*— ^ 
ci©^g«tD/i^<-rso #^t% tie TiNjK*«ttfwis^ atfb^u 

□ >I2 1 ©Sffl^itHt § 1 1 x y >^ ^ t < a; C M P 
20 -;bC l:J3«fclFSittfcHM*MflS©T ij^ T iNJK*<fcVWJKS|Sfcfe-r*o 

S*t5S«MD 1, MD2«$ft4, 

D2±CSfb^'J3 >flH 2 3 *Bf&1r £ o C ©Mb-> U n >JK 2 3 l± N TSPm® 
25 fc&*ffi»MD 1, MD 2 ^«i6"r*±SP«ffi2 4 ^©HfclBfiK^^ ®M.ffiM 

&fcs aWb^Un>JK2 3±t: N x/iy*&£J:t)T iNJg£if«U 
~>lf-rZ>Z£! l z&-?-z^ WMMD Is MD 2±*J;^fflMI SFETQp 

I, Qp 2©V~X±©r^^P l±tm&TZ±BWI&2 4&Mm?Z> (El 2 
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2 tmM)o Z<D±ffiWM2 4& s tlfflMISFETQt 1, Q t 2 
-^^fc^^ti^fflij) ±©7°^ IjS&ZFMMFBM ISFETQdl s Q d 

^?F^bfc©T% SRAMC^^'J-fe^CAItlfea^iCiSV? b^5?-£® 
*fflV>Tia^MD Is MD 2£?fMLfc©T% IgiSMD 1 -> MT> 2 (D ±MlzWffi 

10 a^^tis z(DWffiaL£fe^x^mmmmtte%mfci'V^>jm2 3-^jm, 

mimmmMi&&Tfm2mmmM2&Mf&$nz>^ zWo<DftmnLmi±, m 
15 wmmv&irZo 

Dls MD 2©ffl!lMt?&oT^b^U=i>M2 3^M^tt^fe«)s ££>fc^ ^ 

20 S£*#<irsc:i:#-et-5o 

^M£*£<T3fc#K BSMDU MD2im f^©?^ 2 
£ ^ £ ©IBfiLt fc TSflfM® 2 2 b fe^, ^fb ^>'Jn>I2 3 

LT&J^o r^^P l^cfO'lBJ^MD 1, MD2JF^^ HSE©^3 

25 ^fb5> V 3>I2 3 UT cfc^o 

(mmmm 5 ) 

#llJte©ff£,fl 1 (HSS©ff^2~4{c:-QV^-r^MHi) tccfc^T&s ±®mM2 
4iz s 7"7^P2 (A^MISFETQplj3 c ):^Qp2 0V-Xi:i^tl 

<Dmm*jn,T, mmrnw: (v cc ) ^^ufc^ ^0/7^20 
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mm&ithx* mrnmuL <vcc) *&m't%>z-h&-z%2> 0 
5 £ ir\ mmmm 1 -eians l & m 1 0 1 imu m 2 7 1 

>12 3Wno £®^fbSyU=i>J§|2 3te, TW^*»MD1 N 
MD 2 i:mM-r?.±gpm^2 4 ^cDH^cBfifc^ft, ^ftmilJ!l£&£o 

EI2 8*3«fct>*EI2 9 t^-Tcta ts MfflMI SFET<DV-X±©7" 
10 ^^P l±cD^<bi/';n>M2 3^^*U W0PlMn o 

El 3 0;fccfcU^3 1 {c^-r=ta{^ ^Pi^OP lft£^Mrtr>'Jn 

-?X, IB^MDl, MD 2±&&TfMnmMI SFETQp 1 N Qp2 0V-X 
±©^^^P l©±g|5«^§±^Sffi2 4&Mf$,T%>oZ<D±^mM2 4l±s 
15 felfflMISFETQt 1, Qt2CD-*i§ (^-^i^ilSM^tl^M) ±cD7*^ 
^P l£J;t>*ig®JffiMI SFETQd 1. Qd2©V- X_tCD^^P l±fc® 

20 IH3 2t:^-rJ:a^ N ±gpti2 4±^ ifb^>'J3>H2 5§CV 

£©£■51^ #«©Bf§£;m^y\ tlfflMISFETQpK Qp2© 
V— ^±0^*^^P KD^fb^U 3>JI3t2 3£ s fee>^Cfe(^5febTV>^fefe N 
25 CICD^^P l±gB<E>^fb>>U 3»!||2 5®M^tWIJ;<s C©r^^P 
1±cd=i>^^ h*-^C2SgiK:MniJ:^l5o 

P 2 75^Pli:P2 £(Dmm?F&&{8MTZ>z. hifiXg 
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3o ^-hHSGi:77^P 2 0is3-YkLM-rz>^--V>-&mUr?%>z. 

&^-Zs mfcis n >ii2 5 ±t, $ i mwMu i *<fcw» 2 jpia^M 2 
mrn®MM2~4<Dm&£-o^-t<b^ mm^ otmisfetqp 

1, Q p 2 © V-^±©7"7 1 Oifti' >j ^ >i 2 3 u HPg|50P 
1 *Mtm ±3WM 2 4*3 <fctf 7^ 2 ^Mttift HifSE<Z5»**» 
ZZttfiXgZo 
10 (HSte©J£jt§ 6 ) 

i3 3{^t<fcats ^^'J-feMCIi, :r-*»r (DL, /DL) fcy- 

©5t*^ffl©^^';-fe;b*)s ^-^»f (DL, /DL) t7-FiWLt© 
(DL, /DL) M^tlfe^^U-fe^J^ ta-X (FUSE) £ 

W2Ifo©^tiJ-fe;VMC 1 1, MC 1 2, MC 2 1, MC 2 2ifi 
I3B£*lTV>3o ^U-tz^MC 1 1, MC2 1lis EI2-EI1 7£ffl^T§fcfE 
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fcs p(^U-b;i/MC 2 1 N MC2 2{^ 0*©B-B£*H/Ts ^t'JtMC 
lis MC 1 2 fc^&fcfllJgfc&^'rV^o H^ttbfc^i* EI#CDC-Ck:*f 
tt^^'J-fe^MCl liJiVMC 1 2 £^fc^U^;i/#@BM£*u £fcs 
ISitXDC-Cfc^bT^tU-fe^MC 2 l^VMC 2 2 hM^Lft* =E U -fe;i/# 
5 IBg^tL^o 

££T!s ^ U-fe;i/MC 1 Is MC 1 2<D±BmM2 4&s gi^£*bT^&o 
£fcs ^yHz;bMC2 Is MC2 2®±«B««2 4*k g^£*lTl>3o £fcs 
—<0=r—9ffift (DLs /DL) fcggK^tife^ ^ U "fe^ (MC 1 Is MC 1 2) 
CD±gp«ffi2 4 ^ ffe©? 5 — (DLs /DL) fcggttS tLfc*^ U (M 
10 C2 1s MC2 2) ©±§Pm®2 4h{±s »4btV^ (SaSSftTl^&V^o 

£©£3^ (DLs /DL) S£s ±&«M2 4*#ffl"T;h,fcJU 

^-<z>7=-*»*r (DLs /dl) iz&m,$ntc*^v-t)vvm<D7zmm*s 

^s ISffi©^«g2~4©^fc'Olvr4N ISJtlfcs ^-^^ (DLs /D 

15 D mizs ±«p«ffi 2 4 *^tw-rn«s Ieo-cd^-*^ (dl, /dd 

ft^M&MZ, (WL) ±3511112 4*#STr;h,ttJ;W>o £fcs 

^^eu-fe;^ city hs) tis %mnffi*ft?m&M±, jrf^ey-fe^et^ ± 

20 g|5*@ 2 4 *^»J-rtL««tV^o 
(££8foZ>J&MI7) 

4ts (Vcc) ^flfeteU @l*®i«^-FA*)L<liBJ:tIl 

te(Vcc) fc©HfcJ8«C#J&iabfc#x ®l«£©#«>'-h*ABF f gfc:^S£ 
25 J^fiR-raii:*) 

*HillO^«iCDSRAM(OaSBi*ac*BI3 6~H4 6*m^xmwt%>ote33, 

m 2 -Hi o*ffl^r»flJibfcKfti^>;3>jR2 i<Dmm<Dx.y^>irn^£-£ 

llB©^i©m^rt|Biii-t!feSfc«) j e©ra^^B&-r^o 
* Ts mma>mm 1 -era bfeia 1 o t^-r^MStf^tR 1 bs bi 3 6 N 
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El 3 7 &£Vm 3 8 ICtjkTX 3 fcs m^> 'J3>12 1, ?F i &£z?mm. 
MD 1, MD 2±tifti/"j3>12 3^^-T^o u®gft>>'Jn»i2 3 

T^mMttezmuMi) is md 2 k.'tim-§rz>±Mwm2 AiKommw^^ti-, 

5 gg|5¥®0-e$)^o H3 6i5J;OT3 7tt s ^tb^tigi3 8 *cDA-Aif 

&fc^ ISSMD I±©^b£";rj>j3l2 3£Bfc£U liPTO P 2 £^-T3o 

2 3±t N ^y^4fefc«fc t) T iNJUfciftSfU ^-->^t5^fctct^T, 
10 i8MDK MD 2<D±$Uzm&-t&±ffimM2 A^ffcTZo Z(D±BWM2 
4«\ HPgPOP2§^b'TiB^MD 1 ^Mi^^n^o 

Diim^nrz±mmm2 4txm^Mnm.c^mT^^h^x^^ 0 

15 £©£-51^ ^JScDJF^lcitL^s Tg&«i£:&3IEMMD 2 £ N U 
SRAMO^^';-fe;i/^A*fUfea^^ct^ V7 h^v— &{SM1r2>ZLh.jfi~eg 

m-sit, 0i^©s^y-KA%b<i*B^m3sm{i (vcc) ^©hk§ic 

04 711 WSM-K (A&b<&B) fcy^x (*80 Sin* 

>bfc$SJre&3 0 ^i;i/^ifa ( s ) *^b. f&fifci. BB#MB$ 

& (C) ^mlTo K4 7fc^-r«k-5fc x §lC«b^^i^ (a) fc*TU 

25 S»y-KABP«l(2fF) ^MlfeM(c)*j;tFi«;-FA(B) 

hmTOte (Vcc) hCD^tc^fi ( 2 f F) *^fiRbfc«^ (b) 

?^fittif«IBbTV>*3&s N SSM-FA (B) tmmmfo (Vcc) iiOF^Jc^S 

*JB/*bfc»& (b) «fc»K ^y-FABIBfc£*£7&fiftbfc«£- (c) ©^r 

#s ElireffirStts 0j*.fcj: N ;Vl/*«2 Onmfci^T&s (b) <DM-& 
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(D&mtK (a) CD<i£-J;b2. 4fC*#^©fc»U (c) <DW&<D?&m±, 
(a) ©»^«fcU3. 5fC^<s^l. 5te©»JII#i&*o 

lMi»Ml*«ttJ c JII2JIBM»M2<«^d*i«^ £*ie>©iefck EI13- 

%V&T%o fc&s E14 0 t^-Tcfca^s ±Mtt2 4fct> MfflMISFETQ 

p i*«krj«Qp2©v— x±s-e38^b"rv>«KVAfc«)x MfflMi sfetqp 
l^ctVQp2©V-X±077yp K P 2 fc±«S*ffi2 4ttg^£;h,«a>o 

10 iBi^MD l±©fifb^yn>Bt2 3&Rte£U ISP8B0 P 2 *JBj*L*:«n 

C©WP»0P2rt«^traa[flsS/«j3>Jtt2 3±C> ±»H2 4SMt4i: 

£fcs TfiP«ffi2 2**-r*Hi6©^SB243«tV3©»^KoV^T x KTfc» 

mrr*« 

15 * **% mmcomm i -eM b & oa 8 t^-r^^M 1 « w u ia 4 1 N h 

4 2 Jd^-r<£3£s m-fb5xU3>M2 1 N 7"7^P liJj^KMMD l s MD2 
±IC X X/^-^SiaDTiNlMU ^^-rvm^ttctots IB 
HMD 1 N MD 2±£TSB«@2 2 a. 2 2b«n„ C©T«SBffi2 2 a N 
2 2 b©^Jft««|ttx *tv^tiKi»MD 1> MD 2^«U D*&V»o 3©Hl k 

20 4 2ii *mm<Dmm(DSRAM(DmMJ5&*mirmm&B¥mm-z$>z>o m 

4 H4 2*©D— D»f®^J5&-rSo 

TSp"*® 22a, 2 2 b 43 «kl«Mb^ U 3 >JW 2 1 ±fc\ SMs^ U =J 
>i2 3«no C©M3$";:3>jBt2 3fcfc N Tg|3W®2 2as 22bi:t 
$■^±30*812 4 ^©^ic^fig^tU M*&Kll8fc&5o 
25 Ei4 3*«kVBI4 4t^ti9^ KI6MD I±©i^>ij3»i2 3 

fcKtefcU IBP»0P2*B^-rSo 
&1>T? S EI 4 5 43<kOT4 6tc*vrJ;-5kr x UPg&OP 2 rt*£tHMiS/ 

o-Cs ibkmdIs md 2©±gi5ic«-rs±gpm«i2 4*Bm?2>o d©±as 
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MM 2 4fc*xl!P«OP 2^btMMD 1±©T«B»IB2 2 afcgSKSiVSo 

5 ^fcs SfeMl©^JB3<0»-&fc:oV>T*Rf«fcx iBJ^MDl, M D 2 ±©Tg|5S 
H2 2as 2 2 b©-5fcTflB«ffi2 2 a±©SMb2/y 3>«2 MP 
iOP2Wlfcts c©MPfiPOP2rt*^tta[^>U=i>M2 3±t: N ± 

10 mffi-z&Zo 

15 «%Wfcrai"So 

(1) ^ft-efto^— p*ffifc FW>^M?Hfe^ffln^t^ 
iMISFET (QdK Qd2) S^tSSRAM^tUt^ 

& (MD 1 N MD2) ±fc^aSft&J& (t^>'j3>12 3) fc N ±ffiWM2 4 

* fes ButBia^® zmmmmm m^> u 3 >jr 1 7 N p s ang 2 0 * £ u 

(2) *ftje*i©y— rflHBi: K u-f ^©n^*^ 
25 MM I SFETWlSRAM^^'J^l/Cs ^M«ffiJ® (MD K MD 2) 

±{3Tgi5^2 2s i: N (^YbS>U3>iiI2 3) t s ±Ssm@2 4£ 
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MM I SFET^nSRAM^^'j^KDs &m&MWm (MD Is MD 2) 

MM I SFET^nSRAM/^'J-bJVO, (MD U MD 2) 
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